Introduction: The gold standard in the management of cervical incompetence is
| INTRODUCTION
Cervical insufficiency is estimated to be present in 1% of all pregnancies and can rise up to 8% of the losses in second and third trimester of pregnancy. 1 The gold standard in the management of cervical incompetence is either McDonald or Shirodkar cerclage technique. [2] [3] [4] However, there is still a little hesitation on the optimal cerclage technique. Transabdominal cerclage technique could be required in patients after a failed vaginal cerclage or extensive cervical surgery.
In 1965, Benson and Durfee have described for the first time the transabdominal cervicoisthmic cerclage. 5 The transabdominal approach permits the placement of higher stitches that can be placed at the cervico-isthmic portion of uterus. 6 Minimally invasive techniques, such as the laparoscopic one, have been also described in the literature. [7] [8] [9] Till now, there is no supporting evidence of laparoscopic versus open laparotomy approach. The major limitations of laparoscopic technique are the two-dimensional field and the limited range of motion causing difficulties in the precision of tissue dissection as well as in the intracorporeal knot tying. However, twodimensional limitation of laparoscopy has been overcome by more recent 3D technology. 10 In addition, one should not underestimate the increased risk of hemorrhage during pregnancy as every surgical manipulation may be extremely difficult due to the soft and enlarged uterus, the enhanced uterine vascularization, and the limited maneuvering as uterine manipulators cannot be utilized. 11, 12 The difficulty of suturing laparoscopically should also be highlighted. Barmat et al, in 2007 , were the first to describe the robotically assisted approach while 2 years later the first robotic cerclage was performed in a pregnant patient by Fechner et al. 13, 14 However, the largest case series in non pregnant patients has been until now described by Moore et al. 15 The intention of this study is to review the till now available literature evidence on robotic assisted laparoscopic cerclage in both pregnant and non pregnant women.
| METHODS

| Data sources
An extensive, systematic search was performed by the authors (C.I.
and I.D.G.) in the electronic databases of PubMed (21 January 2018) and of Scopus (21 January 2018), respectively, in order to retrieve studies that respected predefined inclusion criteria. The adopted search strategy included the combination of the key words: (robot OR robotic OR telesurgery) AND (cerclage OR abdominal cerclage).
Also, the references of the included articles were also hand searched for additional studies.
| Study selection criteria
Studies that reported data on the robotic assisted laparoscopic cerclage in both pregnant and non pregnant women were included in this review. Abstracts in scientific conferences, editorials, letters to the editor, and studies published in languages other than Dutch, English, French, German, Italian, and Spanish were excluded from this study. Extracted data from the included studies were focused on the number of patients included in each study, the age of the patients, the gravidity as well as the parity of the included women, the type of procedure which was performed, the indications for the necessity of the robotic assisted laparoscopic cerclage, the pre-or postconceptional setting of the performed cerclage, the duration of the operative time, the estimated blood loss during the procedure, the presence of intraoperative complications, the conversion rate to laparotomy, the referred postoperative complications, the duration of hospital stay, the presence of pregnancy after the insertion of cerclage, the gestational age at delivery, and the survivability of the neonates.
| Results
The systematic search in PubMed and in Scopus databases revealed a total of 42 and 123 search results, respectively, among which 14 studies (four case series and 10 case reports) were identified as eligible for inclusion in this review, according to the inclusion criteria. [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] One additional study was identified through the search of references of the included studies. 25 The selected studies for inclusion were presented in details in Figure 1 (flow diagram). 
| Technique
At this paragraph, we present the most frequently applied technique, for some surgeons in order to achieve appropriate tension of the suture and in the robotic approach has to be determined by sight.
Since 2007, sixty-four robotic cerclages have been performed of which 30 were performed in pregnant women. The correct gestational age during which a cerclage is placed robotically needs to be clarified.
However, the gestational age during which a robotic cerclage was placed was ranging from 10 to 20 weeks of gestation. It seems that robotic approach is beneficial for the morbidly obese patient. 17, 22 In FIGURE 2 Intracorporeal knot tying our review, the BMI of the patients was ranging between 22.5 and
Our review showed that the mean duration of the procedure is 107.3 minutes. However, this can definitely improve with the surgeon's experience and learning curve. Conversion to laparotomy was described in four out of 64 cases. The main reasons for conversion include difficult access to the lower uterus, uterine lacerations, or intraoperative bleeding. 12 The mean hospital stay is 1 day. The procedure is performed as a "day case," and neither to improve fetal outcomes while decreasing surgical morbidity, as well as the potential to be more commonly employed by laparoscopic surgeons. 13 Furthermore, Kim et al questioned which is the best timing of the procedure, a parameter for which no clear answer is given in the current literature due to limited data. 33 They found no difference in live birth rates between interval or post-conception cerclages.
However, post-conception cerclages may imply more difficult exposure due to the enlarged uterus. Due to the restricted number of existing evidence and to the heterogeneous data of the included studies, no further statistical analysis was possible. Regarding the search strategy which was adopted, this could be considered as limited due to the exclusion of abstracts in scientific conferences, review articles, letters to the editor, and editorials, while the restriction imposed regarding the languages of the excluded articles might also be considered as another weakness of this study.
However, we consider this study a useful summary of the literature that would be helpful for anyone wanting to collate the evidence available, showing the pooled success and outcomes of robotic cerclage.
Although, the analysis included multiple different studies and operations performed by numerous different surgeons, we present our own approach in the technique section.
| CONCLUSION
In conclusion, by the available evidence, the robotic approach does not show any clear advantages over the existing surgical approaches on abdominal cervical cerclage. Till now, there are no existing studies referring to the comparison between the robotic assisted technique and the laparoscopic one. Although, further randomized studies might be essential to clarify the possible role of da Vinci robot in this field, this might be quite difficult even in the near future based on the fact that only five cases per year are described in the current literature.
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Advantages Disadvantages
• Reduced morbidity.
• Requires selection of patients.
• Shorter hospital stay.
• Increased costs.
• Decreased bleeding.
• Less postoperative pain.
• Decreased risk of adhesions.
• Easer intracorporeal knot tying and suturing.
Compared with the standard laparoscopic technique.
